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( 54) Coding apparatus for picture signa. and decoding apparatus therefor 

data to adaptively switch these cod.ng means every 
to reduce the scale of hardware, and to reduce the 



IK?) in an apparatus for coding a moving picture in 
52h one framefecomprisedoftwo fields, ^sappara- 
Sstdudes coding means such that, with respect to M 
blocS in a frame, the odd field (the first M) and the 
even field (second field) are divided into blocks, thus 
Te mS Motion prediction of the second f ield from he 
M field and coding means adapted for swrtchma 
iery macro block, whether or not a frame .s dw-ded 



.o reduce tL_ 
capacity of a decoder. 
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TECHNICAL FIELD 

a picture signal by the orthogonal transform processing. 
BACKGROUND ART 

M bps (bits per seond) such as "-J^I^S SI— <° >>« me "*° J" 0 ?' 

[0004] The principle of the efficient coding ^^fZ^^^es (frames) is first taken to thereby reduce 
20 uuTs! Namely, in this efficient ^Mh^ in the ^ h ™ "**" " *° 

the redundancy in the length codes, 

miinri a Discrete Cosine Transform ujo i j piui/w » j,«.-,»,oH hpinw 

^ ™.*andanc,tn«*^^ 
rnnon Generally, in successive moving pictures, a cenam ^ 

" S«ar,,.»anappr^s.M^ 

S, prepared toward or baekward r* time, and L*SS b °S,o aaasrnlt a ditlerence ot a smal.e. varue ot 

40 the above-mentioned B picture. tj compensation is earned out. 

10013] In order to prepare respective predictive P«fc™"° galled mot m (hereinafter called a macro 

u014 rW»lne«rfencewHh^ 

^comprised of. e.g.. "™^^^ macro block and the 

inthevicinityoftheposmonof^ 
45 searched macro block, thereby making it possible to *" c * * ^^ fe) icture data havin g a lesser quantrty of data 
[0015] Actually, for example, in ** P P'^^ 

of a picture in which a ^.^.^^^^^^^Z be coded from now on and the 

50 SSS Howeveuncasesasdescribedabove.^ 

ure) appearing from behind the portion ^ er B e ^ e ^_? onally Pre dictive-coded picture), there is coded picture 
[0017] in view of this, for example, in the B ^SSbSSX^. a difference between an already decoded 
data in which the quantity of data is Sed from now on; a difference between an already 

55 motion compensated picture forward in . time and tte picture to m coo frQm ^ ^ fl djfference between 

decoded motion "mpensated^r^a^ jn ^ flnd ^ picture to be coded from 
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,00,81 ™-<^"<*^yf*^ 

function. u«« a nirture sianal of a natural picture as imaged by a television camera 

w thereby making it possible to reduce a . , jke icture signa | o{ a natural picture as described above, 

to reduce a quantity of data transmitted. Dr0 cedure opposite to the above. 

bayerTo^^ 
be described in order framai™^ 
25 [00281 in the block layer, each block of this blow layer is ^ v 

els (pixels of 8 lines x 8 pixels). T-ondhrrrt nrocessing is applied every unit block. 

S3 KS3SSS^^M^^«^-~ 

of a picture. HHfomnrps between respective motion vectors in a picture and a DC (P ,r ^ 

10034] Atthe header of !*« . -« ^^SST^Srt^ position in a picture. Accordingly, even ,n the 

random access or high speed ,p pjaure). an I picture or a P picture. «hloh is positioned 

serving as a reference in taWng a difference^ difference between a picture to be coded from 
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. _ m in « me and have been already decoded, and an interpolated pictures pre- 
and a P picture which are positioned forward ^« a ™ e 
pared from the bolh pictures are us^ 
r00431 Thus, a picture having the highest efficiency oi u 

cannot ex.st in the same sequence fe compnse 



[0045] 

plural I pictun 



10049] lt'etober^thatthe(»nnec»si^°"»'»«™P „ ttre ,,rf B picture, respectively. . 

pLre. Sference Narration -bave to be with e picture being as e unit. a frame obtained by processing 
portion in the frame. . _ as an automo tive vehicle, etc. exists on this side of ji ston 

ions are mixed, even if there is employed any one of the method ovproc » would be in the picture. 
f 0 057] Thisirwentionhasbeenprorx)sed.nv l ^ 
U an efficient coding a^^^^^ 

raoS81 Japanese Published Patent Appl.cat.ons JP-A-59 128 j®^ e J ^,_ u , ated and a selection of which should be 

^sUms" which both™ 

used in the data compression made on a bloc^ 

second f ield picture (Even); said encoder comprising: 

^eS^n,^".™^^ 

field or said portion of said second field; and 



EP 0 898 426 A1 



lively coded using said first field, 
the accompanying drawings in which: 

FK3 4 is a view for explaining the coding processing of this embodiment 

SSTTs I .ia* showing motion predion ,„ the case o, the tie* orthogonal transform mode in the firs, coding 

tog mode in an actual example ot a format of a digital VTR. 
FKi. 10 is a view snowing the state of mohon predion 

™ FIG U isaviewshowingaunitWockwmeuoi p>o«- » 

second embodiment. configuration of an efficient coding apparatus for a picture s.g- 

FIG. 1 8 is a blockdiagram showing ^^^SSS^M in understanding the invention. 

nal of a fourth embodiment using an f*™*^*^"*™^ 

FIG. 19 is a block diagram showing the configuration of a decoder. 

FIG 20 is a view showing a picture in the odd cycle. 

FIG' 21 is a view showing a picture in the even cycle. 

FIG. 22 is a view for explaining respective pred.ct.ve pictures. 

FIG. 23 is a view showing data structure. 

45 FIG 24 is a view showing a certain p.cture of a moving body. 

- Kinrrr^tSs:^ 

[0 9 064, « is to be no.ed.hal in ceding ^^ e ^^ n ™tn«rec.iona,) Fredtfiv, in.erfran» f,n.ertrarna) 
processing of an lnta*amaood,ng(lfrarnejlpoture) 

m^ob to = k i.cornprisedo. 2 x2b.oc te (i.e.. 16x,6p,xe,s). 
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[Description of the first embodiment] 



luew-iiy 1 "-"' »»■ ■ — 

fe, dewing. ever, macro Block. moton ^££££Z%Zm £»mn fields obtained * 8 

respectively. 'ion" 
„ THe.icientcodin.apparatusf^^ 

24 which serve as f irst mode selection m ^«^**™^ Zv*^ «Hh a frame com P rised ° 
means, which any one of a moTon compensation with a Md compnsed 

macro blocks being as a unit and a field pred.ct.on model tor carry, ng ^ rf g hjgher 

Tthe macro blocks being as a unit has a ^ HSSS generation mode judgment circuit 2* serving 
I0 069] The efficient coding apparatu s f ?*J"*WU bj«£ formation outputted from the mot.cn detection 
as second mode selection means, wh.ch .s adapt«l to ]udg J ^ u = 9 3, transform mo de for transformmg nput 

means and the first made selection with a frame comprised of macro btocte 

, picture data to block data so as to carry out °*°9° n ^ 

being as a unit and a field v*"***^ as a unit has a higher ef.ic.ency .n car- 

orthogonal transform processing wrth a f ,eld .^^^k data generation mode of a higher efficiency, 
ryingout orthogonal transform processing, thus to select a aocKoa ^ 1 for recognizing whether a current 

„. tranarttBd tc . b *~" ,1,e °* Uni ' '™' :r0 

ories 20 with motion compensator are also ™"!™°' 
„ ™«,n«omponsated picture data » detected at «» »^ 1 w in „ ou , ^ transform (OCT) proceea- 

16 - . , , ncmmedthrouah a predetermined communication path, but is also permrtted to 
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KjJS detector 22 and toe fietd motion detector 21 . Mween fieMs „, a sum ot <**«■ 

s:srarS» 

, STS^da^r^^ eretoanen.^ 

, n rnoail To speak in a practical manner, in the case where rt uageu values and data FDAD of a 

? e g a difference between data FMAD of "^^SS^SSSSS ft (when FMAD-FDAD>T1) data 

sumddrfferences between '^^^S^XSS^S^ every field has a higher efficiency (data 
Seating that the method of carrymg ^.^^f^S is outputted from the circuit 23. 

nrocessing every frame has a higher efficiency « outputted ^ frame memories 20 wrth 

SSTK « these motion P r ^^ compensation every frame or every 

So^^ 

, ra me motion detector 22 or data !™ * ^£ftS£ «jnW£ ^ field predictiV e mode, the se ector ^24 

heoocaseing mode data MPFNVMPFD from me motion r faictve data MPF m/MPFD arK) the motor, 

vector data FMMV7FDMV, and tortner prepares ""'^^.'SuSata generation mode most suitable tor a OK- 
« lSeflOtoseler*onlr»basisoftr»d»l^ 

rr*toou rsr ^~^ 

■ SSSSSr*-"-"""-- 
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EFD = (I °(M) - o0+ 1 J)l + t e C'j> * eC,+1 >i)l} 



efwi = (||l oW) " e(U)l) ♦ || I e ™ " °< M j)l ^ 

o SSerence between a difference EFM ««-™-- J^ T^SSiES * reSh0,d Va,U6 T2 ^ Th 

respect to the field by using the a t the DCT circuit 13 is carried out every field 

EFD>T2), this circuit 25 outputs data ^"JiSST!— processing), in contrast, in •» case 
(data MDFD in the field orthogonal ^"f™^!^ "fm and the difference EFD is smaller than the thresho d 
where it is judged that a difference ^IZ^^^^l^on mode judgment circuit 25 outputs data 

« value T2 or is equal thereto (when E™-EFD^V «■* « 9 (data MDFM in the frame orthogonal 

indicating that the DCT processing at ® ^^^-1 ^ these block data generation processing mode data 

transform mode in ^^^* m ^*^™^Zwoup of frame memories 20 with motion conppensa- 
MDFM/MDFD is transmitted to the riM generator 1 land the g ^ up ^ ^ (MDFM/MDFD) , and the pre- 

Sd^prpr^tK 

SrCe'cttopi^datastor^int^ 

r00921 Namely, in the case where the block data 9 enera ™" memories 10 so as to output macro block data in 
25 ^address generator 11 controls "W-J^^^ unblock data of the macro 

which even pixels and odd pixels are al •^«SS£rtS fieWs are combined, 
block sent to the DCT circu* 13 are data .n £*mm MM* and od ^ ^ ^ 

30 Ss^ 

[00941 Thus, unit block data of the macro Woe c sent to £he , DO o. processing every unit 

mofloJpredicti^^ 

25 and motion vector data FMMV7FDMV selected aMhe *™c*M corresponding to the predictive mode data 
memories 20 with motion com^ator^ 
MPFM/MPFD in the motion prediction and Mock oaxa gene 
40 using the motion vector data FMMV/FDMV. 

[Description of the Second Embodiment] 

fog is carried out in the frame °^^™f ™ ^ '^Sta generator, for the orthogonal trensform 

. ^^^^^^^^^^^^ 
of a higher efficiency, and means for recoqnizing whether a current cycle is an odd 
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• ^ interlaced scan of the coding processing with respect to one frame (one pic- 

^^^^ 

cycle. 

toosei itisto.enoted.at.ecodingap^ 

data generation mode and the ^^^^^^The^dress generator as described above, 
essentially different from the f^ 

[0099] The mode judgment crcurt 26 ^J^^^Sm of a sum of differences between absolute values 
absolute values from the frame motion d & «* ' *■ ™ " ^ proces sing should be carried out every 
from the field motion detector 21 , judgment 0 ^ery SldTn the motion predictive processing at the 

frame or the motion predictive process."gj ^^^ZSS!m be described later in detail, and prepares 
group of frame memories ao^mot^ncompen^^ ^ ^ MPF!vVMPFD of the first 

at the DCT circuit 13. of ^ efficiency in the case where the motionpre- 

[0100] Namely, this mode judgment circuit Mj^^^tana, block data is carried out in the frame orthogonal 
diction is carried out in the frame predictrve ^^J^^jSS^^ is carried out in the field predK*ve 
transform mode PDFM and an eff-cency m ^»^* e £Sonal transform mode PDFD has a higher value. 

me block data generation mode in the first ^^^"^f^^es 10 so as to output macro blockdata generated 
[0102] The address ^ nerat " block, for examp.e. w*h respect to picture 

as block data in accordance wrth the mode data P^ruru y above-mentioned mode data is data 

, data stored in the group of frame memoneslO. J«J^JJJJJ«J Lntro. the group of frame memories 10 so 

data in which even fields and odd fields are dgta pDFD indicat ing coding processing 
[0103] In contrast, in the case where the f^ 6 ^' 0 "^™ Emories 10 so as to sequentially output, by one 
5 eWfield. the address generator 31 ^f^^^^^eaner to sequentially output, by one 
frame (one picture), odd fields of respective macro Uocks n the odo y ^ ^ ^ ^ macr o block 

switching between the frame P^^^^SJJffSL mode in generation of block data inthe DCT 
frame orthogonal transform mode and tne ^°.™"g S t efficient coding can be made every macro block. 
Processing 

45 ^Ln^sS^ 

?0106] in FIG. 11. and FIGS. 10(A), (B). 

field of the I frame), nMimori to be a Po field (odd field) and a Pe field (even field), and 

- SM2!S:S5S3==SS5:E«U-i--.-.«-«---». 

mod. in ganeration 01 bio* data is a moje .v ^sln, un«. Furtner. as sno»n in FIG. 
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orthogonal transform mode is carried out every ^macro block. embodimen ts. with respect to one frame, the 

[0108] ™*r,'n^^ 

coding processing is divided into an i oao cyaBo even fields in the interlaced scan is carried out. 

ried out - ^w in n in the case of the example of FIG. 9. as shown in FIG. 10(A). when the 

[0111] With respect to the motion prediction m ^^^MCP between the I frame and the P frame can be 
prediction mode is the frame P^Z^Z^^Z SSEn MCoPo between the lo field and the Po 
Carried out. On the contrary, in the field predict ve imode. ?^j£~ mofion prediction M CePo between the le field 
field, a motion prediction ^^^KSSSSS Sfrih Pefield can be carried out. Namely, in the 
and the Po field, and a motion predion MCePebeh«an me >« ™° generating block data can exist independ- 
case of FIG. 10(A). the motion pred-ctve p ocessmg ^ h ^S% r i on/proC essing mode. In the frame pre- 
ently with respect to the frame predict onlpn^m ng mod ^ *™ * e e JJ ^ motion vectors are determined 
diction mode, one motion vector ^rrrunedJ £ 1 ^SSeSSS Is carried out in the frame orthogonal trans- 
[01121 Accordingly, in thefirst embodiment, when generator! ot bwo™» block is con . 



the even cycle. . rtlrtiri tna f ie | d orthoqonal transform mode, the macro block is consti- 

[0113] When generation of block data is earned out.nthe ^ ™g o ^ processing (DCT 

Led with the lo field and the le ^!^S^TS^^^^ ^ " ^ ^ W 
processing is carried out every unit block oi ^8x8 p«e s) quarm frQm RG g 

r^cro block. On the contrary, no data is ^^ de SJdbS will be conducted. For example, when generation 
, [0114] in the case of the P ^*"»™ £^£^L«taiin mode and the motion prediction ,s carried 
of block data of the P frame is carried out in the ^me ortnegona. x reference picture to be a p.c- 

outinVhe frame prediction mc^e. an appr^ 

ture forward in time (picture of one franrte) to MRU rnoton v«*>r mvk g 

in which lo fields and le fields are combined ™**ZZ^*E*Jmnmi in the even cycle. 

5 the predictive picture and an original picfc *e, On *J* J JJJ^J n tne frame ortnog0 nal transform mode and the 
[0115] When generation of block data of ^ tj^f ^^d, is employed in the odd cycle to respectively 
[notion prediction is carried out in the Md ££fi^£££Z reference pictures to detect a motion vector 
assume the lo field and the le field (or the Po f ™ Pe tieraj io pQ ^ fl mQtlon vec . 

MVoPobetweenthelofieldandthePofieldamotionv^ 

M torMVoPer^eenthelofields^ 

select a prediction in which a pred.ct.ve e ™*^™*!^t Combining the both predictions (e.g.. an average of 
of odd fields, prediction of evenfields. andpr^ n cjttmed ^ ^ ,9 ip ^ jcn , 0 , elds and lefltttwcarn- 

She motion prediction is carried out in the KSj to detect a motion vector MVP between 

a reference picture to be a picture of the I frame (or a picture of :m r ^ ^ as a predict , ve 

framestoassume the macro block constructed^^ 

motion prediction is carried out in the field V^Mon mode an ap^oacn r v MVoPQ 
S5 assume the lo field and the le field (or Po Held andPe f jrtd) to be reference pchra & ^ ^ 

between the lo field and the Po f ie«d p a motiorr ^^^^S^^ le field and the Pe field to select 
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the macro block constructed so that toM* *d £ "J^^™ Week constructed so that Po fields and Pe 

^^^^^ 

;T 8 , InTecaseoftheBframe.p^ 

0119] For example, when generator . d ^"£5£!£S£L « approach is employed in the odd cycle 
mode and the motion prediction is earned ^^^SSSSwSm to de£ ct motion vectors between frames 
to assume a reference picture to be pcM ^^-jJ^SSl • motion vector BMVB between the P frame and 
i.e., a motion vector FMVB between the I ha ^^ { fJ^^ erence frame and a current frame is minimum 
,o theBframetoselectaprediction^ 
oftheforwardprediction^^ 

the forward prediction) to assume *^^^^jS^lU»^ an ° ri 9 inal P icture " ° n thS "* h "* 
as a predictive picture to encode a drfference between me preoiw w 

no data is transmitted in the even cycle. frame orthogona i transform mode and the 

15 [0120] When generation of ^^^JT^^Z^ is employed in the odd cycle to assume a ref- 
motion prediction is carried out .n the f .eld P™**™ "*»• ^ resoectively carry out prediction of odd fields and pref- 
erence picture to be pictures forward and backward I .n ^ e ^P^eV y p ^ FMV(jBo between the |o 
tion of even fields with respect to »^J^JJSS3^ Bo field, a motion vector FMVoBe between 
field and the Bo field, a motion vector the to field and the Be field, a motion vector BMVoBo 

20 the lo f ield and the Be field, a mot.on vector FMVeBe betweer . tn ^ ^ ^ fl m{)tlon vector 

between the Po field and the Bo field, a motion vector BMVeBo £*^JJ ™ tne Pe field and the Be field to 

BMVoBe between the Po field a "^^ e hehween a^SeTence^ranra and a current frame of prediction of odd * jekj 5 
select a prediction in which a pred.ct.ve error between a reference to an ^ predic . 

P^ion of even fields byr^ 

picture. On the other hand, no data Mr^nM even cle. {je|d transform ^ and 

[0121] Further, when generation of block date ^^^Tawroach is employed in the odd cycle to assume 
he motion prediction is carried out hi the frame P^'<*« m °° e " a £T ^ vectors t^een frames, i.e.. a motion 
30 arWenceWetobepi^ 

vector FMVB between the I frame and the B frame ^and £ "£» n ^ current frame is minimum of the forward 

selertapredirioninv^ichap^ 

prediction, the backward P^^^S and'even fields are separate with other as a pre- 

motion prediction is carried out in the f .eld pred .ebon mode " f^S^ly carry out prediction of odd fields and pred.c- 
Trence picture to be pictures forward and ba ^ ard '^ i.e., a motion vector FMV0B0 

40 tion of even fields with respect to these p.ct ures , ie ,d and the Bo field, a motion vector 

between the lo field and the Bo field, a motion v ^™^J?^ b 2een the le field and the Be field, a motion 
FMVoBe between the lo field and the Pefie,d and the 

vector BMVoBo between the Po field and the Bo fjeld^ ^^^^ BMVeBe between the Pe field and 
a motion vector BMVoBe between ® . ° '^^^^ ^^^q^ a^erence frame and a current frame is minimum 

45 the Bef ield to select a prediction .n wh.ch a pred.ct .ve error between by 

of prediction of odd fields and creditor ^^^^^^SSS!St odd fields) to assume the macro block 
boih predictions (e.g.. an average of Predion of even Xe with ea ch other) as a predictive p.cture 

50 in the even cycle. embodiment as seen from FIG. -10(A), it is impossible to carry out 
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of FIG- «• „ ^ v« a oi w ayamole when generation of block data of the I frame is carried 

[01261 Accordingly, in the second emb^.mer^ for^rrpl^eng« ^ ^ b ^ and ^ „ 

out in the frame orthogonal transform ^^S^^S^SSm example, OCT processing (OCT 

P maorob.oL On the contrary no date is ^ 

[0127] When generation of ^^^^J^^S3l Thus, for example, at the time point when the 
in the odd cycle to similarly encode only odd elds of the : macro ^ ^ ^ ^ frame Q , 

odd cycle is completed, the entirety of the lo field and the mac ro o p is carr ied out with the lo 

Ss^mcdeTanbeobt^^^ 

field being as a reference ^l^ 9 ^^^^ ^^^^^. 

to encode a difference picture between that motion vecto r smv w ^ when nerat0 n 

[0128] in the case of the P *nm» procMSja ^^^^ansform mode and the motion prediction .s earned 
of block data of the P frame is carried out in the frame ° rt ^°" a ' *™™ de t0 assum e a reference picture to be a p.c- 
1 in* e frame prediction mode, an approach us employed 1 in ^^^^ t0 assume the macro block 
t^efonvardintime^ 

a^o^^ 

and the lefieW (or Pofield and ^* te ^tSarS Po field to select a prediction in which a pre- 

and the predictive picture. omnlnved in the even cycle of this mode to detect, with respect to macro blocks 

[0130] On the contrary, an approach is employed ^nthe JJ*"* 6 the , 0 field and the Pe field, a motion vector 

35 n the field orthogonal transform mode, a mot.on vector MVoPe J^JJ" ™ the Po f ield and , he Pe field to select 

" Mvepfbe^^ 

a prediction in which a predictive error * "SZ^SSSSSI (motion prediction from the Po field to carry out 
the prediction ^^^ZZ^^^o ^L selected from the above-mentioned pred,c- 
only the even cycle), oicture and the predictive picture. _ 



cycle to assume a reference picture to be P'^^ndand ba ckw ve ctor BMVB between the P 

frames i.e.. a motion vector FMVB between the frame ■^^TJ^n a reference frame and a current frame 



Is carried out in the field prediction mode. » fg^S y cSjSSrSStn of odd fields and prediction of even fields 
be pictures forward and backward m time torespectvely cany oin p ^ ^ |Q |i-d d 

wit? respecttothesepicturestodetert mQtion vector BMvoBo between the Po 

the Bo field, a motion vector FMVeBo between the and ' tne BofieW . in the same manner as stated 

and that predictive picture. -.-.onrvrle of this mode to carry out respective predictions by a motion 
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^ .,«*nr RMVoBa between the Po field and the Be field, and a motion vector BMVeBe between the Pe field and 
between an original picture and that predictive picture. wmnftn . „ 

S^STentheorthog^ 

,01371 The motion prediction in the case of the ajDove-msntioned sample of FIG. 13 '^MVtRmMd t» 422 
013* Furthermore, in the first and second embodunens, ,n ^ « TO Oor exarnple. in 

corner*, the n«on predion ,oi Ifrarne .. ^^^^"S^r,^,^*.--*. 

rSi^AL^ set MBg of macro blocks consist of macro blocks Mb (i. j) and MB (i + 1 . j) of TO. 

l^STt^i^^^ Cb01 e, Croi e in the macro block MBge of even fields consist of color drffer- 
S^^^SS™™ ^ock MB 0. j) and color difference b.ocks of even field of the macro b.ock MB 

s £i£' From the fact as described above, the relationship between the motion prediction and respective DCT " process- 
ClfL HP^r bed below Namely in the coding apparatus of this embodiment, in the case where the mot.on prediction 
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motion vectors are transmitted. intne case of the motion prediction in the field orthogonal 

araanontfrrfp^ofe^flai*.^^ 

s roi471 Further, for example, in the macro block mh ii, i). mine case oiu.c k Hnrit MR (\ ¥\ a differ- 

CSrm mode and the OCT processing in the 

ence between a predictive picturetaken out fromc^d f.d ds «d« «gP ^ r ^° itted . ln addition , at the 
K 9 ' Namely, in the case of the first embodiment, for 

30 odd field, it is sufficient to add, as an expansion bit, code ^ t °J e .~™^^ macro bl £ k type. ,„ addition, in 

KSTi is to be noted that if the prediction mode is the frame prediction mode, no expansion bit is added to adopt 
35 the same form as that of a conventional bit stream. 

[0151] This may similarly apply to the case of the P frame. prediction, backward 

•r^MotftypaNarr^^ 

'MBS 

rectional expansion bits are added with respect to the forward or ba*»aid predion 
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hit wnmoiv it is sufficient to add the following codes to the conventional macro 

[Description of the third embodiment] 

U mode selection means lor judging, bv using irtormation «*»%atom 9 ,„eraf,on 
01 en efficiency in the case where fte motion Condon . '^^^SX^<« mod. a°nd an efti- 
01 block deta to. orthogonal transform processing .s earned out jn * e °™ 0 ^ ^ fc „ a 

^o^meCS^ 

inaddito.o.hem^ondete*^ 
» ment circuit Mserwng •^"Z%°?£^, SrtgSmnstorm processing into'ihe frame orthogonal transform 
adspSvely swrHtinggeneraton « bl^data ^espeotve rmcro btocks in one frame to encode respective macro 
mode or the field orthogonal transform mode every 'esPf"™ ™=J^ orocessing mode for carrying out gener- 

- s^oX^ro,:^ 

above<iescribed frame/field mode ji^gtrierrt c,rcurt 33^ p roC essing by the f irst and second mode 

[0161] Further, the apparatus of th.s embod.ment cames «^«™ no oracesting modes of a higher efficiency 
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ing. thus to se.ecta coding processing m *°^ 
[0163] N^lnt»llnil^ 

between a mode for encoding block da a W^T"™^ transform mode) and a mode in which each frame .s 
ond field (even field) (the '^^^S^SS^i arTve-mentioned field orthogona. transform 
divided into first and second fields * encode Wo* dat a evey ^ movement of picture is 

m«le) such that the frame orthc^onal ^ 

small, and that thefield orthogonal fra n*rnm« a ™^ mode js selected in ^ fW coding processing 
[0164] Accordingly, in the case out from frames forward and back- 

mode, e.g., in the motion prediction of P and Bframes amown I praoc to orthogonal 

ward in time, whereby a difference picture between ■ ««gni Jjwan "J^JJ ^ „ selected in tne M 
transform (DOT) processing. Moreover, .n *e case ^^^^SZ motion prediction is carried out from 
coding processing mode, for example, in the motion prec ctaon of P ana fieWs of macro block 

^"n the above-mentioned first coding processing mode, motion prediction between respective fields in a frame 
&nl^S aidant 

0166] Accordingly, in the second coding processing! mode of of all macro wocks in respective 

employed to carry out generation * block in macro block data in the odd 

frames in the field orthogonal transform mode even cycle. Accordingly, in accordance 

tors between frames delivered ^J^^^S^M^ P«*** data is data MPFD indicating 
delivered from the field motion detection circuit 21 . Name*, wnen to h ^ m fje , d mQtlon 

35 the field motion predictive mode, the ^l^^^^ frame motion predictive mode, 

detector 21. while when the ^^^^£!S£t^tmm motion detector 22. . 
the selector 24 selects and outputs me* on ^vector data UFMMV ™""e ^ group of frame memories 20 

[0168] Tne motion vector data £2?W <S motion compensation every frame or 

with motion compensator. Thus, this V 0 ^***™^*^^ the motion vector data FMMV/FDMV. 
<0 every f ield on the basis of the motion P^^^^^^^ ev ery macro block read out from the group 
[0169] In addition, to the frame/f.eld ^^^ZT^S^ZJa 33 carries out. at the same time, a 
of frame memories 10 is also delivered. This framefteW ^^ESodl^ MPFM/MPFD and the motion vec- 
processing to prepare a difference picture by ? select, on the basis of the difference 

tor data FMMV/FDMV, and picture data from ^^^^^ most suitable for a picture outputted 
45 picture, a mode of processing for 9^m»o^*rm^ at the OCT circuit 13. It is to be noted that in 

rre 9 *^ 

5 o Ucessingforgenera^^ 

nal transform mode in the processing forge nera .ng ^MOFM or field orthogonal transform mode data 
[0171] Here, an output ^^^^^^^^t^conespon^e with coding mode data 
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from the «* motion detector 21 « M ^"^^„t2S. oddSd and the even field is lees 

" J* ^.in^sewhere^^ 

EN1 indicating the first coding processmg XS^»Sm r^e arxl the field orthogonal transform mode , 
adaptive* carry out swHching between the treme orthogonal Mnc»™ nwos > eno^ mod6<MaMD FMorthefield 

» orthogonal transform mode data MDFD ad*^"™™° ""^"*L ^ proceeslng mode iudgmem drourt 34 ■ 

[0176] On the contrary, in the case where cod ng mode dan torn <J»«™" » .„ uH 33 ^ oul , in 
data EN2 indicating the second coding P"oa~ngi ™£ «* ^^SSSSi of all maao blocks In one 

udgmentelrcuit33and the coding "^ e «> EN1 ^ 2 .^*^™^ S ^ensator. In addition, the 
Ued to the address generator Mkn' 2.^251 rn^d^nwElPFD). the coding mod, 

[0179] In other words, for example, in the case where ' th ^^™ n P a| ,„„ f J m mode data is> e .g., data MDFM 
mode data EN1 is delivered to the address generator ■» « ftj J^S^Slna memories 10 so as to 

<o indicating OCT processing e.ery ^me. th-s addrj^ ^^S^JS^i"* * 5 < B > ^ cro b,OCk 
output maao blockdata in wh.ch even and odd ^J^^^T^^ „, the address generator 35 controls 
data every frame in which odd and even fields are combined). ^ " J21 b|ocks) J btained by divid jng a 
the group'of frame memories 10 so ^^^^^l^^S^^^^ at a'time. 
macro block of 1-16 lines into a macro block of 1 -8 8 ?J*J the coding mode data EN1 is delivered to 

4S 10180] intnecasewherethefi^ 

the address generator 35, if the orthogonal transform mode date i * e g. j ata ^ ^ ^ 

field, the address generator 35 control the b ,Sk d Sa ev^ry field comprised of the odd and 

and odd lines are separately scanned ^f^^^^^^^o so that two blocks of 8 lines x 
even fields). Namely, the address generator 35 .^^^^^J^^^^^rgMl^lM 

sixteenth line (respective lines of the even field or the h seco ^'2. jm Dracessinq mode is selected and coding mode 
[0181] in addition, for example, in the rase ^ e f^^^S group of frame memories 10 
55 data EN2 is delivered to the address generator 35. ^J^^^^^^^a^ mode in the odd 
so as to output macro block ^ e "^ second coding processing 



17 



EP 0 898 426 A1 

luminance tMimonent as described later) are outputted at a time. To speak in a practical sense, in the odd cycle, the 
T^*££2$ one frameVe picture). In the subsequent even cycle, the address generator ^^ols ttje 
gmuP of tamTmemories 10 so that macro block data of two blocks of 8x8 only in the even f.eld are oulputted by one 

miaM^Pic^dL outDutted from the group of frame memories controlled by the address generator 35 in a manner 
LsdeLibS DCT processing at the DCTcircuit 13 as previously described. Namely, for example, 

TJ^eZU coding processing mode is selected and the ^^^StS^T^^ 
this DCT circuit 13 carries out DCT processing at unit block ; of 8 pixels as shown in FIG 5(B) referred to above. Purtner. 
for example, 

Sitert cyde, only odd fields are subjected to DOT processing et unit btook « 1 8x8; and when the 
? ?S! ! T. ZT. JL „»n fields ore subleeled to DCT processing at unit bio* ol 8x8 only. 



laDCT oacuH ,3 carries out DCT recessing a. an. bto* « 8x8 pixels as 



basing c£e Is the ian cycle, oni, even fields are sublected to DCT processing at unit block d 1 8>^* 
ESSTftrtS? nr*,rprer?cti»a mjde data MPFM/MPFD and orthogonal transform mode datel ™^™*»" 
he *ima«Sd1™de iudgmerrt circuit 33, motion vector data FMMV/FDMV selected at the selector 24. and coding 
mldSIS^ .rereading processing mod. iudgmem circuit 34 are delivered also to _«te group 



SlTa cu Sme and a"Ser7am 9 e areshown, arrow indicates a motion vector, and MB indicates > a, mac™ £odc 
0185i Fu*er. in the motion prediction of P ^^^^^ M ^^7^SSl^ 
orthogonal transform mode, motion prediction is carried out from odd or ^ SIS 

Zl^rna^r framp<! with resDect to the odd and even fields of the macro block as shown in FIG. 7. Accorangiy, at me 

^uSrnTn^^ 

0186] Further, the .motor . F|Q 8 for ^ le . Name | y , motion prediction is carried out from odd 

S of movement of picture). Accordingly, coding having the highest efficiency can be .made. Part,cular.y, in the 
case of a frame in which movement is great, the second coding processing mode is effective _ _ 
0188] Further, in this embodiment, with respect to one frame, coding processing ,s drnded I . « 
lime period during which scan of oddfields in an interlaced scan is earned out and the even cycle of a tme period dunng 

orthogonal transform processing of the B frame is carried out in the field orthogonal^ ^^^^Xt assumH 
orediction is carried out in the frame motion prediction mode, an approach is employed in the odd cycle to assume a 
reSence picSre to be pictures forward and backward in tjme to detect motion vectors between frames i.e. a motion 
vS ^SSSSmmSL I frame and the B frame and a motion vector BMVB between the P frame ^the B frame to 
- seSct a rediclion in which a predictive error between a reference frame and a current frame .s minimum of the forwari 
ole^^eta^^ed^n and the bidirectional prediction (average of the forward prediction and the backward 
£^?£^?p£^ Pi^re. the macro block constructed so that the odd field and the even field are 
separate with each other to encode a difference between the predictive picture and an original picture. 
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erence picture to be pictures forward and backwa rd ■n^°"£* e a motion vector FMVoBo between the 

even field with respectto these motjon ^ FMVoBe 

lo field and the Bo field, a moton vector ^J^JJJ J^n thS le field and the Be field, a motion vector 
between the lo field and the Be field, a MVeB •JJJ^J^J^ Pefjeld andtne Bo field, amotion 

of the prediction of the even 1 eld and the P"**™cf the oao twqj» ^ ^ ^ fa encQde 

first embodiment, the motion prediction between NB«n t oui 

transform mode is the fielder^ 

fields of macro block data, and to encode, in the ^ cyde. «»nftM8 on ^ decQder ^ 

when. e.g.. the above-mentioned odd cycle ■ 2, respective to macro block data of the le 

which will be described later. Accord,n 9 lyjn the even cycl the 1 tame with e p ^ ^ ^ b f 

L described below w^l. be conducted. For ^ 

motion prediction mode, an approach » ^^^^£^fS^ and the even cycle to assume, as a pre- 

rr^rr n r.^^ 

the lo field and the le field being as reference pictures ^ rt to ^0 wock data of the field 

10197] in the even cycleof this mode, ™JW^*^**X^^ iS Pe field, a motion vector MVePe 
40 orthogonal transform mode, a motion vector ^VoPebe^een the to tieia tQ ^ ^ prg _ 

ence picture to be pictures forward and backward in *™ * ^tors, i.e.. a motion vector FMVoBo 

of the even field with respect to these t^J^SSSZ^M^ the Bo field, a motion vector 
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m^T in action also in this embodiment, in the case of handling digital VTR format of 4:22 component, the motion 
[0201 ] In addition, also in inis e shown in FIG. 1 4 referred to above in addrtion to 

predictive processing of frame -s oarr * <£ m m>e h ^ ^ ^ ^ , 

processing as shown ,n K F, °J n ™^ m ^macro blocks as a group to carry out motion prediction of the odd field 

their detailed explanation will be omitted. 

[Description of the fourth embodiment] 

[02031 Tneawaratusc^fourthentbod^ 

tunes of processing are serrlec lout lor '^^^^ aMM ^ vm ^at»>m X nl^f^^ 
[0204] Namely. In the appose ^^^^"SSd,, width ie carried out; et the second 
ingn»de<uxrie having an in^eld^^ 
pass.pmcessingoflhef,rstcrf,w^ 

the group 01 irama memoriae 20. and the . »^**^» group of same memoriee 20 and the vart- 

■ »^r.o^^^ 

processing modes on the basis ol the ^^^^^^^K^ vZ, seleoted terminal of a 

diction residual from the motion detector 51 Jhe macro *^»°?»J d and m6 passes 

the group of frame memories 10 receives informat.on corresponding to ""J*™*" mod e orthe 

Jl'infolation of presence/absence of interfieldpredi^ 
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■ . aa „ rocnective Quantities of bits generated is conducted. In dependency upon the 
selection circuit 60, companion between re ^^aeSed is selected every frame of the processing modes hav- 
comparison resuH , a mode ofa ^'^^^ At the processing of the third pas, 

ing interfield prediction in a frame, and the p recessing ^ h added wery frame 

actual coding is carried out. To .nformafon of a mode for signali ^ B< ^ res pect 

I0 2101 As described above, in accordance with the small movement or a picture having 

LmU> Picture of the field s« 

great movement, or a picture in which ■£5^ t ?p2fi ^ reproduce with a lesser quantrty of information 

i will be described in detail later. 

[Description of the embodiment of decoder] 

[021 1, Theblockdiagramofadecrfer^^ 

. coding apparatus is recorded onto a ^^^^^SSS. at which header information, etc. 
is first inputted to an inverse variable coring. wcurt 1 51 " «np* frame, header information ;s 

is decoded every sequence, every frame group. , J^f^S^ JS»i is included in the header information of this 
decoded every slice (group of macro blocks), and the ^^™^rame orthogonal transform mode infor- 

, m»m1rbf^ 

mode the entirety of the macro blockdata is decoded in ^^^^^^^tansfot^ mode, only block 

S'-piS^mationisde^ed^ 

processing and an inverse DOT circuit 1 54 to ^^e rZ^^ S.. whetheV or not M is difference pic- 
undergoes a processing for judging. dependency upon ^^JSllStor carrying out switching between addi- 
so ture information. In dependency Z^SS^m^io non-intra/.ntra of the MPEG 

tion to a reference picture and "° addition to the reference pwu e t picture data are respec- 

coding) by an adder 156 is switched. hMd the .frame ^ e ™ ocessed) t0 frame buffe rs 164 and 161. 

10214] ««s«™-»f*^»* W *^^ 

za«on»idlhdatalss^lo« 1 ^qu«^^=^^ .cobloekdH. processed in the field ortl^oral 

(frame/field) in the DCT Pressing terminals ^ se|ector ^ches 67. 68 and 

output of this switch 71 is sent to the switch 1 57^ - rt to a disp , ay 73 through a selector switch 
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duce^cturesinp,^ 

[0219] Fromfa^asdescribedabc^^^ 

as described in FIG. 23 P«^*^ "^ftS? SSL «U in accordance with the apparatus of 
to one frame. For this reason, suc * transform mode, it can be processed as 

this embodiment, since such a ^K^£SE?5ft2 ™?on compensation between odd/even fields, a 
a picture having no movement. ^^^^^^^^ ^toency. Namely, as shown in FIG. 20. for exam- 
moving picture of a high P*"^ ™J pEZSL in the field orthogonal transform mode. 

compensation. . „„„ K , ma - rnHnck data orocessed in the f ield orthogonal transform mode 

[0220] Meanwhile, in this embodiment, since only r^^mS*SSs There are two methods of recognizing 
[ s decoded in the even cycle, it is ^^^^^^^^ macro block in the even cycle 
, amacrob.ockaddre^On = orthogonal transform 

as previously described. The other s a ^method * *™ n ^ by conve rsion, macro block address data which is in 
mode/frame orthogonal transforrn mode ^^^^^ Q ^ mo6e ntormation. The merit of the former is 

described. fhe rieco dj na aoDaratus of this embodiment, an approach 

[0221] From facts as described above, m accordance wrththe appwa jn ^ ^ ^ 

Is employed to divide the processing of one frame ^^2*^JS transform mile every macro block 

> 5 switching between the frame orthogonal ^^ m ^S helweenThe frame orthogonal transform mode and the 
or to carry out, in the odd cycle, every macro ^^^^^^^^otie and the field motion pre- 
f ield orthogonal transform mode ^.^L^^ decode the odd field and the even field 

diction mode, in dependency upon the tart second P ^ a puantiza tion width in the odd 
in the frame processing, and to decode only the ^^^^SSSSbm mode by using the stored informa- 

30 cycle to motion-compensate ^^S^S^SS^SSSS^ data canbe efficiently transmitted. 

rm^is^sSt^ 



ims 

comprising: 

ending of said plural macroblocks by adaptively selecting on a macroblock basis either 
flatrameprocessingmode^ 

^dtoissin^^ 
first field or said portion of said second field; and 

being predictively coded using said first field. 
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